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$n\mathrm{x}n$ $\Lambda$ , $A[u]$ *A-
$f*_{\mathrm{A}}g=fe$ $( \Sigma t_{u_{i}}\Lambda|j^{arrow}\partial_{u_{j}})g=\sum_{k}\frac{(i\hslash)^{k}}{k!2^{k}}\Lambda^{i_{1}j_{1}}\cdots\Lambda^{1_{k}\mathrm{j}_{k}}\partial_{u\iota_{1}}\cdots\partial_{u\iota_{k}}f\partial_{u_{J\iota}}\cdots\partial_{u_{j_{k}}}g$ (1)
$(A[\mathrm{u}], *_{\mathrm{A}})$ .
a) $(A[u], *_{\mathrm{A}})$ A ( ) .
b) A .
$\Lambda=K+J,$ $K=$ , $J=$ , $J$ $K$
. .
: $u:*_{\mathrm{A}}u_{j}=u_{1}u_{j}+ \frac{:\hslash}{2}\Lambda^{lj}$ , $u_{\dot{*}}*_{\mathrm{A}}u_{j}*_{\mathrm{A}} \mathrm{u}_{k}=\frac{*\hslash}{2}(\Lambda^{*j}u_{k}+\Lambda^{:k}u_{\mathrm{j}:}+\Lambda^{jk}u)$ .
, ,
(
) – . , $K$
.
K- K’- intertwiner( ) :
Proposition 1 $K,$ $K’\in \mathfrak{S}_{\mathbb{C}}(n)$ interte-ryiner
$I_{\kappa}^{K’}(f)= \exp(\frac{i\hslash}{4}\sum_{1j},(K^{1j}-K^{\dot{*}j})\partial_{u}\partial_{u_{j}})\prime f:(=I_{0}^{K’}(I_{0}^{\kappa})^{-1}(f))$ , (2)
$I_{K}^{K’}$ : $(\mathbb{C}[u];*_{K+J})arrow(\mathbb{C}[u];*_{K+J},)$ . ,
$f,g\in \mathbb{C}[u]$ :
$I_{K}^{K’}(f*_{K+J}g)=I_{\kappa}^{K’}(f)*_{K’+J}I_{\kappa}^{\kappa’}(g)$ , (3)
Intertwiners $*$ , .
, underlying topological space $X$
$X$ $\mathbb{C}$ , ,
$X$ . ( point set, topological space













$u_{1},$ $\cdots,$ $u_{m},$ $v_{1},$ $\cdots,$ $v_{m}$ , $[u:, v_{j}]=-i\hslash\delta_{1j}$




$u_{1}=x_{1}$ , $v_{i}= \frac{1}{i\hslash}\partial_{x;}$
, ,
.
: , $W$ $*$ . $W$
$A=5+2u_{*}-u:*v_{j}=5-i\hslash+2u_{i}-v_{j^{*u}:}$
, $*_{\mathrm{A}}$ – ,
$:A:_{K}=5+2u_{1}-u_{1}v_{j}- \frac{i\hslash}{2}\Lambda^{ij}$
$\langle$ . (: $A$ : $:A$ : ). $A$ $K$-ordering
. : $1:_{K}=1,$ $:u_{i}:_{K}=u$ : .







, , $:e_{*}^{lu_{k}}$ :
.
$K=\tau I$ $:e_{*}^{t^{1},u_{k}}:_{K}=\mathrm{e}^{\frac{\mathrm{c}^{2}}{4}\tau}\mathrm{e}^{t*u_{k}}\neg$ . ${\rm Re}\tau<0$ 1 $\int_{\mathrm{R}}e^{t\star u_{k}}.dt<\infty$
. :





, . $(\text{ }\rangle$
(2) $\sum_{n\in \mathrm{z}}:e_{*}^{n\dot{\iota}^{1}}:_{\tau i}-\pi^{u_{k}}$. \tau $>0$ . $\tau$ Jacobi
. ( $\sum_{n\in \mathrm{Z}}:e_{*}^{2ni_{\nabla}^{1}u_{k}}.:_{\tau I}=\theta_{\backslash }.;(\frac{1}{i\hslash}u_{k},$ $\tau).$ )
(1) , $1-e_{*}^{i}\star u_{k}$





. ( . , (3) “ ” $q=e^{r}$
$|q|=1$ . ,
, <ffi\Re b lf .)
, –
?




, ${\rm Re} e^{21\theta}\tau>0$ $e^{i\theta}$








. $\tau$ $>0$ , $|2 \theta+\theta’|<\frac{1}{2}\pi$ , $\theta$ .





. Fourier $\tau>0$ ,







, $u=(u_{1}, \cdots, u_{n}),{}^{t}u$ ( ) . $A$
.
*- 2 $uA{}^{t}u(uv= \frac{1}{2}$ ($u*v+v*u$ ) ,
$\tau_{t}^{f_{t}=(uv)*\text{ }}d\text{ }2$ $*$- , K-
$:e_{*:_{K}==^{\exp(\frac{1}{i\hslash}u\frac{1}{I-AK}A)^{t}\mathrm{u}}\det(I-AK)}^{*uA{}^{\mathrm{t}}u1}$ (4)
.
$\sqrt{\mathrm{d}\mathrm{c}\mathrm{t}(J-AK)}^{1}$ , $\det(I-AK)=0$ $K$
.
$(_{\sqrt{\mathrm{d}\mathrm{c}\mathrm{t}(I-AK)}^{1}}, \frac{1}{I-AK}A)$ .
, intertwiner $K$ $tK$
$I_{0}^{K}(g;A)=(g \det(I-AK)^{-\#} ; \frac{1}{I-AK}A)$
, $\det(I-AK)=0$ $K$ ($A$ ) .
$(g;A)$ source space
, $I_{0}^{P\zeta}$ source space
2 target space 2 .
intertwiner $I_{K}^{K’}$ $I_{\mathit{1}\mathrm{t}}^{\kappa’},=I_{0}^{\kappa’}(I_{K}^{0})^{-1}$ ,
, $I_{K}^{K’}$ 2 2
:
$I_{\kappa}^{K’}( \det(I=^{g}-AK);\frac{1}{I-AK}A)=(_{=^{g}}\det(I-AK’)^{:}$. $\frac{1}{I-AK’}A)$
$\sqrt{\det(I-AK)}$ covering map .




, $\text{ }$ ) ,




, , $S\in M_{\mathbb{C}}(n)$
affine . $\forall S\in M_{\mathbb{C}}(n)$ $n$- vector $a$
, $u’=\mathrm{u}S^{-1}+a$
*\Gamma - (1) $u’$
$f(u’)*_{\mathrm{A}}g(u’)=f \exp\{\frac{i\hslash}{2}\langle\sum_{i,j=1}^{narrow}\partial_{u’:}\Gamma^{1j^{arrow}}\partial_{u_{g}’},)\}g$, (5)
$\Gamma=(\Gamma^{1j})=(K^{ij}+J^{1j})$ , $J$ .
$*(K,u’)$ $u’$ =us-l+ $K$- . *-
(5) $u$ :
$f(u)*gK,*( \prime u)=f\exp\{\frac{i\hslash}{2}(\sum_{i,j=1}\partial_{u^{l}}\tilde{\Gamma}:j^{arrow}\partial_{u^{j}})\}g2rr\iotaarrow$, (6)
$(\underline{\mathrm{B}}\text{ }\tilde{\Gamma}={}^{t}S(K+J)S={}^{t}SKS+^{t}SJS$ .
Theorem 1 ${}^{t}SJS=J$ , $S\in M(n)$ affine
orde ng :
$f(u)*_{K+jg(u)=f(u)*}(^{t}SKS+J,u)g(u)$ .
? $n=2m$ $J$ $J$
$\text{ }\#\# ktx\text{ }\mathrm{B}\}\text{ _{}\backslash }\text{ ^{}\ovalbox{\tt\small REJECT}}5\text{ }h\text{ }\{\{\text{ }|\S:\text{ }7$ $\triangleright\int \mathrm{t}\Re k\Pi\overline{\mathrm{p}}\mathrm{H}\}_{\llcorner}’tx\text{ }$ .
13.2 ?






$m=2$ $u_{1},$ $u_{2},$ $v_{1},$ $v_{2}$ $\iint_{\mathrm{R}^{2}}$ $e_{*}.d+\epsilon^{\iota_{\mathrm{V}}}\xi_{1}d\xi_{2}$ . $u_{1},$ $u_{2}$
$v_{1},$ $v_{2}$ $[u_{1}, u_{2}]=0$ , \mbox{\boldmath $\delta$}*(ui)*\mbox{\boldmath $\delta$}.(ui)=( ) , $\delta_{*}(\mathrm{u}_{1})*\delta_{*}(u_{2})$
, $\delta$ $(u_{1})*\delta_{*}(u_{2})=\delta_{*}(u_{2})*\delta_{*}(u_{1})$ .
$\pm$ ,










. , $(\mathrm{u}_{1}, u_{2}, v_{1}, v_{2})$
, $u_{1}$ $u_{2}$ , Hamiltonian $u_{1}$
$u_{2}$ . ( )
$v_{1},$ $v_{2}$
. ( , $\delta_{*}(u_{i})*\delta_{*}(v_{i})$ $[u_{i},$ $v_{i}]\neq 0$ , ).
$\int_{\mathrm{R}^{2}}e_{*}^{\pi^{\xi\backslash \iota}}‘ d\xi_{1}d\xi_{2}$ $K=$ . $f^{\wedge}.f\sim$. I $\det K_{m}\neq 0$ .
$:e_{\mathrm{s}}^{\pi^{(\xi)}}‘:_{i\iota’}=e^{-_{\overline{4}\hslash}\urcorner}1\{1\xi K_{rn}{}^{t}\xi+_{\pi^{1}}\xi \mathrm{S}\iota$
$- \frac{1}{4\hslash^{2}}\xi K_{m}{}^{t}\xi+\frac{1}{i\hslash}\xi \mathrm{i}\iota=-\frac{1}{4\hslash^{2}}(\xi-2ui\hslash K_{m}^{-1})K_{m}{}^{t}(\xi-2\mathrm{u}i\hslash K_{m}^{-1})-uK_{m}^{-1}\mathrm{i}\iota$
,
$: \delta_{*}(\frac{1}{\hslash}u_{1})*\delta_{*}(\frac{1}{\hslash}u_{2}):_{\kappa}=\int_{\mathrm{R}^{2}}:e_{*}:_{\kappa}=\frac{\pi}{\sqrt{\det K_{m}}}e^{-\mathrm{u}K_{m}^{-}u}\#_{}(\xi 4)$
“
(7)
. Km $>0$ (positive $\mathrm{d}\mathrm{e}\mathrm{f}\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{t}\mathrm{e}\rangle$ ,
, (3) , $\det K_{m}\neq 0$
( $\sqrt{\det K_{m}}$ ) .
, $A$ .
$A=[_{0}^{0}01$ $0001$ $0001$ $00^{\cdot}\rfloor 10$ , $J=$ , $AJ=JA$, $A^{2}=I,$ $J^{2}=-I$
, $(AJ)^{2}=-I$ ,
$e^{tAJ}=\cos t+(\sin t)AJ$, $e^{tJ}=\cos t+(\sin t)J$
.
$e^{t(A-I)J}=e^{tAJ}e^{-tJ}=(\cos tI+(\sin t)AJ)(\cos t-(\sin t)J)$
$=\mathrm{c}\propto^{2}tI+(\cos t\sin t)(AJ-J)+(\mathrm{s}’ \mathrm{i}\mathrm{n}^{2}t\rangle A$
. $t= \frac{\pi}{2}$ $e\vee(A-I)J=A\pi$ , $e^{\pi(A-I)J}=I$ . $A-I$ , $e^{\theta(A-I)J}$
$Sp(2)$ .
$S(\theta)=e^{\theta(A-I)J}=$ , $S_{m}(\theta)=S_{m}’’(\theta)=$ ,
185
. , $Sp(2, \mathbb{R})$ .
(7) , $S(\theta)$ , Theorem 1 ,
$S(\theta)K^{t}S(\theta)$ $S(\theta)K^{t}S(\theta)$ - (7)
1/ $\sqrt{\det((S(\theta)K^{t}S(\theta))_{m})}$ , $K=I_{4}$ , $\theta=\frac{\pi}{2}$
$1/\sqrt{\det(S_{m}(\frac{\pi}{2})K_{m}{}^{t}S_{m}(\frac{\pi}{2})}=1/\sqrt{(\det(S_{m}(\frac{\pi}{2}))^{2}}$
, $\theta=0$ $\det S_{tn}(0)=1$ , $\sqrt{(\det(S_{m}(\frac{\pi}{2}))^{2}}=$
$\det(S_{m}(\frac{\pi}{2})$ $\det(S_{m}(\frac{\pi}{2})=\det=-1$ 6
$\tau$
. , $\int_{\mathrm{R}^{2}}e_{*}^{\pi^{\xi 4}}.d\xi_{1}d\xi_{2}1$
. ,
$\delta_{*}(\frac{1}{\hslash}u_{1})*\delta_{*}(\frac{1}{\hslash}\mathrm{u}_{2})=\int_{\mathrm{R}^{2}}\mathrm{e}_{*}^{\pi 6_{\text{ _{}1}\triangle \mathrm{d}\xi_{2}}}\sim^{1}$
.
$d\xi_{1}\wedge d\xi_{2}$ . $\delta_{*}(\frac{1}{\hslash}u_{1})*\delta_{l}(\frac{1}{h}u_{2})$
. ,
1 .













$D=c^{2}$ -ab $0$ $\overline{\hslash}\nabla^{1}5^{\tan(\hslash\sqrt{D}t)=t}$ .
$:e_{*:0=\frac{1}{\cos^{\backslash }\mathrm{h}(\hslash\sqrt{-D}t)}\mathrm{e}^{(au^{2}+bv^{2}+2cuv)_{\overline{\hslash}}}}^{t(au^{2}+bv^{2}+2\mathrm{c}uv)}.\varpi_{-}^{\mathrm{t}\mathrm{m}\mathrm{h}(\hslash t-Tt)}1$
. : $:0$ .
$:e_{*}^{\pi^{2uv}}’:_{0}= \frac{1}{\cosh t}e^{\ddot{\tau}^{\prime_{2uv\tanh t}}}$ , $:e_{*}^{\pi^{2uv}}:0= \mathrm{t}\frac{1}{\cos t}e^{\mathrm{t}}\pi^{2uv\tan t}$
186
2 , $t=0$ 1 . (
)
2 $*$- (4) 2 , 2





, 2 $*$- $e_{*}^{Q}$ $K$ K-
, $:e_{*}^{Q}$ : $Q$ $1/_{\mathrm{V}^{\Gamma}}$ $K$ ,
2 , 2 $*$- $e_{*}^{Q}*e_{*}^{R}$ K-
, $K$ $Q,$ $R$ $1/\sqrt{}^{-}$ .
, (open dense) (2 ) . 2
*\rightarrow $*$- , $Sp(m, \mathbb{C})$ non-trivial double
covering group , $Sp(m, \mathbb{C})$ . “ ” $\overline{Sp}(m, \mathbb{C})$
.
, $Sp(m, \mathrm{R})$ non-trivial double covering group (metaplectic
grOuP) , , ,
. , .
, , $Sp(m, \mathbb{C})$ non-trivial
double covering group ,









, $” \text{ }$” $\overline{Sp}(m, \mathbb{C})$ (1 ) (
\rangle . ( , ... $\rangle$
134 1
. $C$ $\mathbb{C}$ . 1 $\alpha(z),$ $z\in C$
. $\alpha(z)^{*}$ 1 . $\alpha(z),$ $\alpha(w)^{*}$ –
.
187





$\bullet$ . . $\kappa$ . $\kappa$
, $\kappa$ , 1 ,
.
, $\sigma_{\kappa}$ : $C\cup(-C)arrow \mathbb{C}$ $\sigma_{\kappa}(z)=\frac{z}{1-\approx\kappa}$ . $\kappa$ $1-z\kappa$ $0$
, $\sigma_{\kappa}(z)$ $C\cup(-C)$ , $\mathbb{C}$
.
$\sigma_{\hslash}.(z)^{*}=\sigma_{\kappa}(-z)$ , $\sigma_{\kappa}$ : $Carrow \mathbb{C}$ 1
$*_{\hslash}$ .
$\sigma_{\kappa}(z)*_{\hslash}\sigma,:(|w)=\sigma_{h^{\wedge}}(z+w)$





, $\{\sigma_{h}.(z)\}_{\kappa}\text{ }(\kappa, \sigma_{\kappa}(z))$
$\kappa$
. $\mathbb{C}$




– , (8) \forall . $(C, *_{\kappa})$
$u,$ $v\in C$ $u\sim v=arrow^{1\prime}u_{1-ulJ\hslash}\Leftrightarrow 2uv\kappa$ .
$\frac{z}{1-z\kappa}*_{\hslash}\frac{w-}{1-w\kappa}=\frac{z+w}{1-(z+w)\kappa}$
, :
Lemma 1 $a*_{\kappa}b=a*_{h}.b’$ $b=b’$ .
188
135 2
2 , Spec( uv) $\mathrm{N}+\frac{1}{2}$
$-( \mathrm{N}+\frac{1}{2})$ .
$z\in \mathbb{C}$ Weyl
$(z+ \frac{1}{i\hslash}uv)_{-}^{-1}=-\int_{0}^{\infty}e_{*}^{t(z+*uv)}dt,$ $(z+ \frac{1}{i\hslash}uv)_{+}^{-1}=\int_{-\infty}^{0}e_{*}^{t(z+*uv)}dt$
$\{z;{\rm Im} z<-\hslash/2\},$ $\{z;{\rm Im} z>\hslash/2\}$
$K$- . $\langle uv-z\rangle=^{1}$
$(uv-z)_{+}^{-1}$ . ,
K- .
Theorem 2 $(z+ \frac{1}{i\hslash}uv)_{+}^{-1}$ $\mathbb{C}-\{-\frac{1}{2}(2k-1);k=1,2, \cdots\}$ $(z+ \frac{1}{:\hslash}uv)=^{l}$
$\mathbb{C}-\{\frac{1}{2}(2k-1);k=1,2, \cdots\}$ .
$\frac{1}{i\hslash}uv$
$\{(k-\frac{1}{2});k=1,2, \cdots\}$ , $\{-(k-\frac{1}{2});k=1,2, \cdots\}$









. , , .
$uv$ $z\overline{z}=u^{2}+\iota^{2}$’
.
189
2. ,
/L.– ,
, .
software bug
( )
. .
, bug ,
.
, user (
) . ,
.
, user ,
, user ,
. , .
. , /user
. ,
.
.
,
, – .
, –
, . ,
,
. , ,
. ,
.
, , ,
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.
,
, , .
, .
,
,
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, ( )
notion . $=$
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